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I. IHTRODUCTION.

A, AUTHCRIZATION AND PAST BEPORTS, - The Bertha Avenue Pumping Sta-

tion is a part of the local protection works for the City of Chicopee. The
Chicopee Dike projegt is a part of the Connecticut River flood control plan
included in the Comprehensive Plen of Flood Control for the Connecticut Riv-
er as described in House Document No. Li55, 75th Congress, 2nd Session, and
authorized under the Flood Control Act approved June 28, 1938,

B, NECESSITY FOR THE STATION. ~ As & part of the flood protection

works for thet section of Chicopee between the Willimansett Section and. the
Chicepee River, a puping station adjacent tc the dike near Bertha Avenue
is necessary to discharge the sewage and storm run-off into the river and
thus prevent the sccumulation of water behind ths dike sbove Elcwvation B0
during periods of high water. The drainage area tributary to the Bertha
Avenue Pumping Stetion is %235 acres, This area i1s drained by & small brook
and is served by a l1lO0-inch sanitary sewer. During periods of high weter a
natural basin adjoining the pumping stetilon will serve ss o storage pond
for peak discharges of the brooik in excess of the pumping capancity, The
available capocity of the storsge pond is 16y ccre-fect which con be ob-
toined by allowing the woter surfoce of the pond to rise from Elevetion
7.0 to Elocvetion 55.0 meun scz level datun. Pumping will be necessary
when the river stoge exceeds Elevetion L7.0. During periods of normal rive
or sboge the discharge from the brook and the 1O-inch sonitory sswer will
flow through o gravity conduit to be construeted adjucent to the pumping
station into an cxisting twin pipe conduit under the dike to the river,

C, CONSULTATLON WITH THE CITY OF OEICOPEZE. - Preliminery to and

during the actual design of the station, consultations were held with of-
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ficials representing the Gity of Chigopee, “THese latter include the
Mayor, the City Buginecr, the Yo d of the. Sewer Department and others.
The pumping station design, as finally developed, meets with the spproval,

in its essentials, of the City of Chicopee.

D, SHORT DESCRIFTIOY OF THE STATION. - The Tuilding which will house

the pumps ond other equipment will consist of a reinforced concrete substrue=
ture and e superstructure, one story high, of structural steel snd brick
with glass bloek penels serving os windows, The sloping concrete roof slab
of the building will be covered directly with o L-ply asphalt end groavel
roof. The engine room will contoin the gosoline engines and right cngle
goar units for the two %0~inch wvolute puwaps. An overheod crane will be
installed for hondling the cquipment. A romp from the top of the dike
will provide wecess to the pumping station,.

The reinforced concrebe conduit adjacent to the enst wall of
the punmping station substructure will.serve ang the gravity flow inteke
chember of the brook and 10-inch sanitary sewer during low stages of the
river and will be connected to the existing twin %é-inch €. I. pipe con-
duit outlet which passes under the dike to the river and which is provided
with flap velves at the outfall. The flep wlves together with o gote at
the grovity flow inteke entronce will prevent fldoding due to buckwater
from the river ot high stoges. The gravity flow intclke chomber will aet
as ¢ pressure conduit when the pumps are in operation ond the gote ot the
entrance of the intake 1s closed. The storm run-off wnd sonitery secwer
will flo# into & pump suction phambpr in the west side of the station dur-

ing flood stoges.,
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TI., GSELECTION OF THE SITE.

The pumping station site is on the east side of the Boston & HMaine
Railroad tracks, ts close to the lendsids toe of dike as is practicable
and adjacent to the existing conduit,

This locsbion was chosen for ‘the following principal reasens: first,
the exdisting sewer and broolk discharge at the site; second, from thorough
investigations it was found that it is not economically feasible to divert
the sewage ond storm water to any other point for discharge to the river;
third, & notural storage pond which reduces the pumping capacity of the
station is avelloble ot the site ond fourth, the foundution condltions cre

sebisfretory for the construction of the stotion,
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ITT, SOIL IFVESTIGATIONS

"

Foundation conditioms were determined by three 2—1/é~inch drive sample
borings. In addition, one Gminch bore hole wes explored to recover undise
turbed semples for consolidetion tesis. Locaticn of applicable borings
shovm on Plate No. 9 (by others). Fowndatiorn conditions are shown in a
geologic section on Plate MNo. 21 (C.5a-A1d). HNumbers in boring logs on
this profile are those of the Providence Soil Classification shown graph-
ically on Plate No. 12 and described in Teble ¥o. 1. BSlightly compressible
materiel silt, clay and fine send interstratified is fowd wnder the sta-
tion in a layer approximetely 65 feet thick.

The estimated dead load of theo stotion is 0.9 toms por square foot,
This is reduced by hydrostatic uplift and weight of soll excovoated so that
the net dend lood is cpproximetely 0.5 tons por squere foot. An additional
load of approximately one ton per square foot is supplied by the fill for
the access road snd parking spuce on the riverside of the stations.

Based on settlements observed on the adjscent dike and on resulis of
consolidation tests, settlements of the pumping station have bheen estimated
to vary from 2 inches to % inches on the riverslide ond from 1 to 2 inches
on the storage pond side. The resulting differential settlements from 1
ineh to 1-1/2 inches are duc largely to the concentration of load from the

erking spece fill on the riverside of the statlon. These scttlements will
occur rapidly ot nearly the same rote as load 1s opplied. Ko odditional
settlements will be contribubted by the earth dike since settlement from
this source hes already occurred during the peoried of dike coustruction

Jfrom June to October, 1922, The specifications nrovide thot hackfill and



£ill for parking spoce shall be placed as early as possible and before
starting the briek work of the huilding. 3By this means settlements,
which are primarily due to the fill, will be conpleted vefore the super=
structure 1s finished tnd eguinzment aligred.

During installation of the conduit which ¢arries the discharge from
this stetion, the fine foundetion sand became quick due to surface fluffing
when the excavation had procceded only a short distance below ground water,
However, even the initial light louds of the refill caused foirly complete
consolidation of the matericl., To aveid this difficulty it is proposed to

lower the ground woter before exceviting for the stotion.
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PROVIDENGE: SOIL CLA

a.I,

SSIFICATTON

U, 8§, ENGINEER OFFICE

PROVIDERCE, R, I,
CILASS . DESCRIPTION OF MATERIAL
1 tGraded from Gravel to Coarse Sand. - Contains little medium
: sand.,
2 iCoerse to Medium Sand, - Contains little gravel and fine sand,
3 :Greded from Grevel to ifediwn Sand, - Conteins little fine sand,

Mediva te Pine Sand, -~ Contains

[P

little coarse sand and coarse

3 silt,
5 :Graded from Gravel to Fine Sand, - Conteins little coarse
: silt.
6 :i"ine Sand to Coarse Silt, - Containg little medium sand and
:  medium silt,
T tGraded from Grevel to Cosrse Silt, - Contains little mediwn silt.
] :Coarse to iedium Siit, - Conteains little fire sand and fine silt.
9 :Graded from Gravel Lo llediun 8ilt. - Containg little fine silt,
10 idedium to Fine S8ilt., - Contains little coarse silt and cocrse
: clay. Possesses behovior characteristics of silt.
10 :Medium S11% to Coarse Cloy. - Contoins 1ittle cocrse silt and
: mecdium clay. Possesses behovior cherccteristics of oluy.
11 :Groded from Growvel or Comrse Sand to Mine 8ilt. - Contoins
: little coo e clay.
12 :Fine $ilt to Cloy. - Conieins little WCdiUﬁ 511t and fine eclay
: {colloids). Possesses behuvior chorceteristics of silt,
12 ¢ :Clay. - Contzins little silt. Possesses behavior characteristics
: of cley.
13 Graded fron Course Senmd to Cloy, - Contains little fine ecloy
. : (colioids), Possesses behavior cherocteristics of silt,
1% ¢ 1Cloy. = Graded from send to fine cley {ecolloids). Possesses

behavior charectoristlcu of ecloy,

“b -
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IV. HYDROLOGY,

A, DRATIVAGE AREA CHARACTERISTICS, - The draincge area of 335 acres,

tributary to the Bertha Avenue Pumping Station as shown on Plate 1, con-
sists, at the present time, entirely of partially developed and undeveloped
land., In estimating the amount of protection to be provided for storm run~
off, the entire drainage ~orea is considered as partially developed resi-
dential area, The drainsge aren is divided topographicelly into three
parts of different characteristics., Purt Cl consists of 160 acres of flet
uwndeveloped land hoving considerable vegetotion. Port CE consists of 90
noras of wooded bluffs and pert 05 consists of 8% weres of flot ferm land
contoining a large percontage of swanpy ground which provides apprecicble
notural storage. The ledter symbol "C" designates pertiaclly developed
residential arcas. With the exception of one 20-inch sewer about 600

feet long, hoving o ceoprcelity of approximately 5 ¢of.s., and its 12~ inch
laterzl, the run-off from the entire drainage ares is collected in notural
chonnels,

B. RAINPALL RECORDS, - The following teble derived from date pre-

sented in Miscl, Pub. #204 U.S.,D.A., "Rainfall Intensity-Frequency Data
by Ds L. Yernell, presents the best avallable anelysis of rainfsll rates
for different frequencies and duvrstions to be expected ot Chicopes, Massa-
chusetts.

MAXTILWIT AVERAGE HOURLY RAINFALL RATES AT CHICCPEE, MASSACHUSETTS.

Frequency Durstion of storm in minutes
yEars 40 60 20 L0
2 1,96 1.16 0.65 0.50
5 ' 2.50 1.60 0.92 0.6
10 3,00 1.85 1.12 G.75
25 %.90 2.2 116 0,94
50 L1410 2,70 1.70 1.06




C. DIKE SEEPAGE., - The seepage flow through the dike is expected

to be small and should not contribute significant quantities of flow to
the total run-off.

D. RUN~-OFF RECORDS, - Records of the type thet would be useful in

estimating the run-off from the drainege area at Chicopee are not available.

E. DESIGN RUN-OFF, -~ In computing the mesimum rete of runeoff, the

average intensity of precipitation used was thet for the two hours of most
intense rainfal}l of a stom heving e frequency of 10 years for the City of
Chicopee, according to the Yarnell relotions. The use of o lQwyear 2~hour
storm hes been adopted s o standard for the most intense storm for which
it is economiecnlly justificble to provide pumping capuciiy even in highly
developed urbsn sreas,. There 1s evidence that thin stondard is more severe
thon simdler stonderds adopted by numerous principal eities for use in
designing storm water dralns.

- Run=off coefficients are determined from consideration of the size,
shope end slopes of the drainnge areea, the types of dovelopment, the ex-
istence cnd type of natural or constructed draincge cowscs and the sur-
face ond subsurface stornge. All of these factors arec welghted to give
the o dopted figure which is, in the fincl onclysis, bosed upon judgment
and experience. In general, the dralnnge crer is divided into threc types
for both the present state of development end an cstimated future state of
dovclopment. The three Types crc fully develoned sommereicl ond industrial,
fully developed reosidenticl, ond porticlly developed residenticl,

In computing run-off the produet of the roinfall intensity cnd the
run~off coefficient is modificd by introducing o multiplier whieh is enlled

the relotive-protection-fretor, VWhen providing pretcetion from run-off for

- 5 -
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& composite ares it is not necessary to furnish the same degree of pro-
tection for a partially developed residential ares s a fully developed
industrial areas. Allowance for this fact is made by introducing the
relative~protection~-factor (R.P.F.) which is the index of the amount of
protection from run-off which one ares warrants relative to another.

The relative-protection=factor is defined as the retic of the intonsity
of precipitation used in computing the run«éff from & given aren to the
intensity of precipitation of the basic design storm. In other words,
the odopted basic rainfall intensity multiplied by the R.P.F. gives the
rainfall intensity for which protection from run-off is provided, The
R.P.F. is & function of the amount of leceal flooding of short duration,
which can be teolernted on the different types of drainage vrea, and of
the relotive topogrophic positions, in the drainage arsa, of the divi-
sions heving different types and states of development. An RP.F. of
1.0 is used for fully developed industricl and commercial arens, 0.8

for fully developed rgsidential arens, ond 0.6 for poarticliy developod
areas. A relative-protcetion-foctor of 0.8 corresponds approximtely to
a Seyear storm s comparcd to 1.0 for & 10-yecr storm ond 0.6 corresponds
approximately to o 2-yeor storm.

It may oceur that o pordially developed portion of the droinsge nrea,
or one fully developed thet is not provided with o complete syster of storm
drains, 1s so topographically situnted that lines of noturcl drainsgs will
prevent loccl ponding, cnd will concentrate oxcess ran-off in other arecs
where ' additionel ponding comnot be tolerateds In such coses the relative-
protection-foctor commot be considered s o funcilon of type of develop-

mont only, cnd it may be desireble in excepbtionnl cnses to increcse the

-9 -



factor to more then 1.0.

The following divisions of the érainage mrea, as deseribed in "a",
together with eppropriate rainiall retes and run-off coefficlents were
used. Owing to the location and nature of the drainage area it wes
deemed unnccessery to consider other then the present stete of develop~

ment of the drainsge area.

Aren Reinfall Run~off Q
Type  Acres in/hr., Coefficiont  R.P.F. c.P.s.
Cy 160 1.12 0430 0.60 22,3
Cy 90 1.12 0.80 0.70 563
Cs 85 1.12 £.10 0.60 52

Totel 3% 45

¥. OTCRAGE POND, -~ It 1s feasible to use s ¢ storege pond o nate

ural basin in a brook wvallsy that lies adjocont to the pumping station.
This pond will serve to stors the run~off during periods of pecak discherge,
thercby decreasing the requircd pumping cupneity. Considerction of the
local topography led to the selsction of Zlcevation 5% os the maximum pond
level thaet would be pormissible before demage due to flooding would begin,

G. RUN-OFF HYDROGRAFH, - Using the iQ~ycor frequency rainfall curve

for Chicopee as constructed from date by Yarnell (Reinfoll Intonsity -
Frequency Date by D. L. Yarnell - Mise. Pub. #2044 U.S5.D. A.), o run~off
hydrograph for o storm of 8-howr duration os shovn on Plate 6 was develw
oped in the foilowing manncr, The 10-yecr reinfell wlues were multiplied
by on R.P.F. of 0.6%, the weightcd value for the total droincge aren, to
give the design roinfall velucs from which was constructed the hypothetical
rain-graph shown on Plate 6. The following toble gives the cmounts of raine
foll for wrious durations, ces tolken from the Yornell date, ond the corres-

ponding design vo.lucs,

= 10 =



Amount of Rainfell in Inches
for duaration in hours,

1 2 L 5

Yarnell 10-year frequency 1.85 2.2L 3.00 35,80
Design 1 ol? 1 ,}40 1 . 68 2 -27

The welghted value of the maximum poek-run~off-coefficlent, 0,38,
computed from the coefficients os given in the table under "EY chove,
wes essvmed to apply Yo those pesks in the min-groph preceding the mox-
imun peck. A time log of one hour wes obteined by cpproximete computa-
tion of the time of concentration, and the total cmount of run-off to be
considered in design wos nssumed to occur in 10 hours. The rotio of the
totel run-off in 10 hours to the totel design elight-hour roininll was ese

Timeted to be 0.5% as shown in the carputution tabuleted below;

Type Aren Total rineoff Area X
AGTros confiicient coofficient
CE?. 99 0.95 85,5
I |‘ 5.2
1782

Welzhted valuo of total-run~off cocfficient =755 = 0,53,
The groph of storage capocity versus required pumping rote o shown on

Plete B was derived from the run-off hydrogroph.

- 1] =
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V. REQUIRED DISCHARGE CAPACITY

A. PUMP CAPACITY REQUIRED.- The pumps will be required to discharge

storm flow or dry-weather flow whenover the Connecticut River stage ex-
ceeds Rlevstion L7, which corresponds to less than l~year frequency peak
stage on the Commecticut River, after the 20m roservoir plan, end which

is at present equalled or exceedod for a total of lly days per average

year as shown on the stage duration curve (Plate 7)s The discharge values

given in the table belaw are obtained from the studles oxplained under IV

Hydrology s
Dry-weather flow less than L cef e
Maximum storm flow 100 cefess
Top of dike Ele 7247 MeSele
Connecticut River design flood stage Elae 67l mesals
Normal intake water surface Els 11740 mesale
Maximum intake water surface Ele 5540 mesals

/" Design maximum static head 67«i=l7.0 204 ft.

10wyeor peak stage on Comnecticut

River (after 20-reservoir plan) Ele 5740 mesels

As showm on the storage capacity ocurve (Plate 8) 164l aare-feoct
of storege is available at Elevation 55 and the corresponding required
pumping capacity is 35 c.fes. Hence, the design pumping capacity, in-
oluding flow from dike toec droins, is LO cefess at o static heed of 10
feot (57.0L740).

B., INSTAIIED FUMPING CAPACITY . » The installation will asonsiszt of

two pumps having a capacity of 36 c¢.fess each, This provides sufficient
capacity, with ample provisions for mechanical failure, to discharge the
maximum design storm flow. The disoherge capacity of the pumps will be

less against the meximum static head of approximately 20 feet imposed hy

the Connecticut River design flood stage, Elevation 6741 mesel, This



design is considered conservative in view of the extremely rare prob-
ability of & peak stage on the Connecticut River being coincident with

e meximum storm run-off from the local drainege area.

-15..
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VI, MECHANICAL DESTGN

A+ PUMP DRIVE, - The Bertha Avenue-Pumping Station is one of seven
pumping stations to be constructed in Chicopees Prior to the design of
any of the stations an investigation was made of the aveilable electric
power facilities with the view of employing clectric mobor drive for the
pumpse The results of the investigation indicated that adequate.and
sultable pcwér supplies were available from two power systems serving the
vicinity. However, the City of Chicopee was unable to come to a satis~
faotory agreement with the power compsnies on the question of rates and
requested this.office to provide gasoline engines to drive the pumpe,

(See Analysis of Design Jones Perry Pumping Station, Chicopee, Mass.).

The gasoline engines for the Berthe fvenue Pumping Station will
be of the heavy-duty industrial type capable of continuously driving the
pﬁnps at their rated speed under any head condition developeds The en-
gines will not use over 85 percent of their developed horsepower. They
will be mounted on concrete bases and directly comnected through flexible
couplings to the right angle gear units.

B, PUMPS.~ From the uvtlimate réquired pumping capaocity of LQ cefes.
as determined in Section IV, it was determined thet provisions should be
made to imstball two pumps. To instell a larger number of pumps would
matorially increase the cost of the station without resulting in eny great
adventage and to provide only one pump would seriously limit the operating
flexibility and reliability of the station.

No provisions were made in the cepacity determined in Section IV

for possible mechenical failure of egquipment. To provide for this

T



contingency, it is considered necessary that either pump should be capable
of delivering about 90 percent of the LO cufeSe, or 36 cufess This fac-
tor causes the total station capacity to be 72 ce.fese« A study of pumping
equipment indicated that two 2l-inch volute pumps would be required; each
pump to have o capacity of 16,000 G.P,M,, or 36 c.fes. against e static
head of 10 feet,

The use of volute pumps is predicated on the fact that on various
ooscasions when the rivor is at flood stage and there is fairly low storm
run-off from the protected ares it will be necessary to pump raw or but
slightly diluted sewsge. Should pumps of the axial flow type be provided
it would be necessary to install a third pump of the volute type to hendle
the sewage.

C. RIGHT ANGIE GEAR UNITS. = The gear units will be of the selfwcon-

tained type designed for btransmitbting the power from the horizontal engine
shaft through a gear train to the vertical pums shaf‘t.. The unibs will be
inclosed in a cast iron and structural steel housing and will have a ser~
vice factor of not less then 1.85 times the maximum power reguired to drive
the pumps under amy condition of head.

Ds CRANE., ~ A four-ton overhead crane will be installed in the engine
room %o facilitate the repairing of any items of equipment. The crane will
be of standard construction aﬁd hand operated throughoub.

F. GASOLINE SYSTEMe. «~ Gasoline will be stored in a 900 gallon tank

buried in the ground adjacent to the pumping station. Bach engine will be
supplied through an individual line rumning directly %o the tank. Drip
n® vill bhe provided on the engines and connected to & common header

rwnning back to the tark. ALl gesoline piping will be 34" I. D. copper

-.]5-



‘tubing with flared joint comnections. At such points where the gasoline
lines are iwbedded in concrete or pass through beams, they will be pro-
tected Ty wrought iron pipe slecves.,

F. SLUICE GATE. « 4 hend operated sluice gate will be located at
the entrance to the gravity discharge conduite This gate will normally
be kept open to permit water to flow by gravity te the river. It will
be olosed only at such times v;rhen it is necessary to prevent back flow
from the rivers ‘-

Ge HEATING SYSTEM, = The heating system will comsist of an oilw

burning heating stove of the cabinet type with built.in electrically
driven blower which will provide heat circulation throughout the ongine
T OO

He ELECTRIC LIGHTING SYSTEM. - The elestric power for lighting the

pumping station will be supplied at 115 volts, single phese, 60 cycles,
AJCe from the City of Chicope.e municipal power systeme In case of an in-
terruption of power of this source, frovisions have been made so that the
stablon can be lighted from one of the 12-volt engine batteries. The A.C,
lighting system will provide for enbrance lights, engine room and pump-
room lights, floodlights, convenisence outlets, and a battery charger for
the eﬁgine batteriess All circuits will be combtrolled from an eight-cir-
cult aubometic cireuit bresker type of panolboard, 4 double throw dis-
conneet switch will provide a means for comnecting the station electric
systom to either the outsido source or to pormit its conmeotion to a
sbandby gonereting set if it is later installeds The D.Ce emBY goney
lighting systom will consdst of two lighting outlots; omo in the engine

room, and one in the pump room.

—-16—
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VIT. STRUCTURAL DESIGN

A. SPECIFICATIONS PCR STRUCTURAL DESIGH.

1 Géneral. ~ The structursl design of the Berthe Avenue pump-
ing station has been exscubted in general in accordence with standerd
practice. The specifications whieh follow cover the conditions affecting
the design of the reinforced concrete end structural steel.

2. Unit weights. - The following unit weights for material were

agsumed in the design of the structure:

Water 6245 5+ per cubic foot
Dry earth 100 " " n
Saturated earth 195 . o M " "
Conerete NCTORNE " u

3¢ Barth pressures. - For computing earth pressure caused by

dry earth Renkinets formule was used. For saturated soils an eguivelent
liguid presswre of 80 pownds per square foob per foot of depth was assumed.

L. Structural steel. ~ The design of structural steel was

coryried out in ecccordance with the standard specifilcations for Steel
Congtruotion for Buildings of the American Institute of Steel Construction.

5. Reinforced ommorete. -~ In general, all reinforced concrete

was designed in sccordence with the "Joint Commitiee on Standsard Specifica-
tions for Conerete and Reinforced Concrete" issved in Janvery 15B7.

B Allawrable working stress. - The allowable working stress

In ooncrete used in the design of the pump house structure and conduits is

based on a compressive strength of 3,000 pounds per square inch in 28 days.

be Flexure (fo)e - Lbss per sge in.

Extreme fibre stress in compression 800

- 17 -
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be Flexure (f5)e (Conttds) Lbse per sqe ine

Extreme fiﬁré stress in campression

adjaocent to supports of continuous or fixed beams or

Tigld fYOMES o o o o o ¢ o & o o 5 ¢ ¢ & % « o s + & 900

o, &mar(?h -

Beams with no veb reinforsement and

without special anchorage « « « « o » o s s s o o & 60
Besms with no web reinforcement but

with special anchorage of longitudinal steel « « « @ 90
Beams with properly designed web re~

inforcement but without special anchorage of longitudi~-

nal ste6l o ¢ ¢ 4 4 b 6 s b e e s e e e e es 180
Beams with vroperly designed web re=-

inforcement and with special anchorage of longitudinal

STEOL ¢ o o ¢ o 5 o 4 ¢ 6 2 0 0o v b s 0 s s 0w e 270
Footings where longitudinel bars have

1no special aNChOTEZE o o o o o o o s o ¢ o o o s o » 60
Footings vhere longitudinel bars have

special BNChOTAZE o o « o o s o 5 s ¢ ¢ 0 ¢ o o s » 90

de Bond {u)s -

In besms, slabs, and one way footings 100
Yhere speclal anchorage is vrovided 200
The above stresses are for dcformed bars.

©s Bearing (fo)e -

Where a conerets member has an area at

lo&.st 'h’fice the area in b@a!‘ing. 2 5 6 8 B 8 * e » @ 500

- 18 -
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f. Axial compression (fg)s - Lbse per sqe in.

Columns with lateral 5ies o o o » Li50

g+ Eteel stresses. -

iy _—— e et et . i

Moansioll « s« = »# ¢ 5 » o & 8 % & @ 18000
Web reinforcement + o « o s o o » 16000

h. Protective concrete covering

——y

Type of members Minimum cover in inches

Interiorslab30uouo-|oooouuetoll 1"‘1/2

n

Interior Heams o« « o v o o o o o o o ¢ o ¢ o o + »
Members poured directly apgainst the ground . + « « L
Members exposed to earth or wabter bubt poured agzcinsy

forms T T T T 3

For seoondary steel, such as temperature and spacer steel, the above
minimum cover may be decreased by the dlameter of the temperature or spacer
gtecl rods.

Be BASIC ASSUMPTIONS FC(R DESIGN. -

le Roof slab. - The roof sladb is of reinforced concretes It is

dosigned to cerry the full deed lomd plus a live load of LOf per squaro
foot of reof surfacc,

2e Roof beams. - The roof besms are of structural steel encased
in concrete fireproofing. They ere designed to carry the full desd load,
plus the full Mve load of LO§ ner squest fool of roof surface. In addition
to taking up the roof load, these beams, tosether with the columns to which
they are connected, form portal frames whiel take up wind load and crane

thrusts on the buildinge The end connections are designed to bake up all

such horizontal loads.
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%2e Colums, - e Structural steel columng in the walls of the
superstructure take up the direct roo? loads as well as all wind loads
on the superstructure. In addition, the columms in the side walls carry
crane brackets which support the crane runwey. These columns are de-
signed to carry full live and dead load from the roof'; dead load, live
load and impact effect from the traveling crane; bending dwe to eccenw
tricelly applied loads, and bending dues to wind load on the building. Vo
point of inflection wes consi;dered in the column designed, a pin~ended
condition at the base being assumed.

be Columns other than the orane columns in the building de-

signed for full dead load ard live load from roof, plus wind load on the |

building.
&« Allowable stress in columns Pigured from formule-
p /A = 18000 With & maximun allowable stress of 15,000 per square
1+1 ineh for decd load plus live load, and a maximum allow-
8000

able stress of 20,0004 per square inmech for combined dead

load, live load awnd wind load; 1/r limited not to exceed 120. loads are
the estimated dead load plus a uniform load of %00% per square foote

de For the floor beams, the design loads are the estimated
dead loads, the actual machinery loads, a concrete base slab load under
the gasoline engine and right angle gear vnits, and a uwniform load of 2004
per square foot on the unocccupied portiocn of the floor slabs which con~
tribute loads to the beans under consideration., For the :mchinery loads,
an inpaet factor of 100 percent has heen added.

lie  Pump room, suction chamber snd discharge conduit walk end

slabse




a+ The stution is located behind the flood protection dike.
The wells are of reinforced concrete to Zlevation 63483 and of brick and
steel construction from thereon up.

be In designing the pump room, suction chamber and discharge
conduit walk and slabs, the assunption was made that the whole transverse
section acted as a continuous frame hinged at the connections of ‘the pump
roon walk with the engine room floor slab,

¢+ The continuous frame was investigated for two camditions
of loading: (1) saturated earth agninst the oubside walls and no water in
either the suction chamber or the discharie conduit; (2) saturated earth
against the outside walls and maximwn water pressure in both the suction
chamber ond the discharge conduit. For maximum weter pressure in the suc-
tion chamber, the reservoir water swince ot the north end of the building
was assunmed to be at an elevation of 56.,0t, For maximum woter pressure
in the discharge conduit, the river surface was assumed to be at an ele-
vation of 7247*'. The loading on the base slab was taken as the distributed
logd of the building less the weight of the base slab.

5 Gravity discharge conduit. - The discharge conduit is at-

tached to and runs the full length of the east wall of the station. The
conduit has an internmal crcss-section of 5 feet wide lty TS5t high., At
the south wall of the stetion, the condult passes into a 10-foot transition
seotion which comnects with the two existing #6" C.I. pipes.

During low river stages, the flow will run ly gravity through the
conduit. In times of high water, the flow will be diverted to the suction

chamber end pumped through the conduit, AL these times, the conduit will

becone a pressure conduit, the mexinun head amounting to about 30 feet.

- O -



6e - Trash racks end raking platform. - There ave two trash racks

a*ﬁ this station; one located at the gravity flow conduib inbake, the other
located at the suction chamber inmtokes, The rack ot the gravity flow con-
dﬁ:‘rb intake consists of two sections (313" x 161"} supported by two B-
inch Twbeams snchored into tho conduit side wallse The rack at the sue-
tion chamber intake consists of one section (46" x 13'2") hinged 1245
feet above the botton of the chamber end revolves on a &einch diameter
pipé which acts as a pin or trunnion, This rack is held in a horizont_al
position against the reking platfam by ceble wound on a wineh loceted
on the raking platform. Cast iron bearings in the chamber side walls
provide support for the pipe trunnion. Cast iron stops anchored into
the flow slab hold the rack in alignment when it is in posibion for
screening. |

The trash racks are made of structural charmel frame which sup-
ports L x 3/8 inch round edge grating bars, The bars are spaced 3-1/8
inches and 3-5/8 inches in the clear in the suction chamber and gravity.
flow recks respectively. The racks are welded throughouts

The trash racks are designed on 'Lhc assumption of stoppage of
50 percent of flow with the water rising above the top of the trash racks.

7« Stairweys and ladders. - An open grating steel stairvmy

leads from the pump room floor to the enginc rooa floors A steel ladder
is provided on the outside of the building for access to the roof of the
building.

8. Steady beams. - The steady beams consist of 4wo chemnels

each, their flanges commected with lattice bars and batten plates. The



pump shafts will pass through en opening between the middle batten plates
end will be supported sidewise by bearings bolted to the top batten plates.
The steady beams will be bolted %o the side walls with four 7/8 inch anchor
bolts at each end. To obtain e firm bearing against the walls, the connec-
tion engles end bearing plate at one end of the besm will be shipped to the
site loose with holes punched in the angles. Matching holes in each steady
beam will be drilled in the field aftor eouch beam has been firmly shimmed
against the walls. The steady beams are desigred to take = side thrust of
1,000 pounds applied at the shaft bearing.

C. ARCHITECTURE. ~ The pumping stetion will be a building of modern

design in keeping with the architectural treatment used on similar proj-
ects elsewhere on the Connecticut Rive;. This design wili give a pleasing
appearance without undue emphasis being placed on purely decorative
features.

The pumping stetion will be a flat-roofed, brick amd glass block
structure 25t6" x 2516" overall. The 12,5 inch thiek brick walls, capped
with a cast stone coping, extend above the roof slab to form a parapet
wall around the entire roof. A flat type roof was chosen as being eco-
nomiocal and in keeping with the architectural design, as well as serving
as o location for the engine exhaust mufflers. The roof system consists
of steel beams enecased in concrete nnd supported by steel colums. The
roof slob will be 5 inches thiek, covered with a cinder concreto fill

sloped to draine. There are no outside pilasters. Inside the building

there are pilasters at the chimmey ond at each structural steel column,

the pllesters forming fire-proof columm encusements. The engine room

floor will be b-inch struectural concrete slab, with a monolithic Pinish,
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A hand-cperated traveling crane of L tons 1iftiug eapacity will operate
for the full length of the building and will be used for installing and
moving pumps and machinerv. Access for the crane hoist to ths pump
room will be had through openings in the machinery room floor, these
openings being normally co;srered +ith removable checkered floor plates.

There will be no window sash in the buillding. Light will be
admitted through large glass block ponels, glass blocks being chosen
in preference to sash because of the exposed location of the pumping
sbation ncar the river banks, The wellwdiffused and uwniforn light which
they provide and thelr appearance is also in keeping with the spirit of
the architcetural design. To provide ventilation, adjusbable louvroes
hove boon placed low in the brick walls and & wind~driven exhaust ven-
ilator has beoon placed on the roof.

Two doors give cccess into the building. The main entramce door,
6t wide by 9' high, consists of two leaves of hollow steel construction
and give entrance directly to the engine room floor. It is large enough
to provide adequate clearance for any replacement of mechanical equipment
which nay be required in the future. The small hollow steel door on the
north end of the building provides a service exit to the slulce gate

hoists.
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VIII. CONSTRUCTION PROCEDURE

A SEQUENCE OF OPERATIONS. « The schedule of work will require

the contractor to complete the pumping station and appurtenant works
in 220 calendar days after receipt by the contractorofmnotice to proceed.

B. CONCRETE CONSTRUCTION,

1. Composition of concrete. - The concrete will be composed

of eement, fine ageregate, coarse aggregate and water so proportioned
and mixed as to produce a plastic, workable mixture. All concrete will
ke Class A except the pumping station base slab and the manhole hase
which will bhe Class B. Class A concrete will have an average compres-
sive stress of not less than 3400 1hs. per sguare inch in asccordance
with a standard 28-day test. The average comprsssiﬁe stress for Class

B conerete will be 3000 lbs. per square inch in sccordance with a stand-
ard 28-day test, Concrate aggregates will be of suitable quality and
will be tested by the Central Concrete Testing Laboratory at West

Point.

2. lLasboratory Control. = A small concrete testing laboratory

is available in the West Springfield Area of the distriet for use prin-
eipally to control the quality of conerete during construction. The
tests performed here will supplement those made at the Central Labora-
tory. TFacilities will De available for testing the greding of aggre-
gates, designing concrete mixtures, wmixing of trial concrete batches
for the purpose of developing actual relations between the compressive
stremgth and the water cement ratice, and the casting of concrete cyl=-

inders for compressive strength tests,
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2. Coment. - Cement will be tested by a recognized test-
ing laboratory and results of these tests shall be knmown before the
cement is usced. True Portland Coment of o well known and nccceptable
brand will be used throughout.

b. Fine aggrogate, - Natural sand will be used as a fine

agpregate, The aggregate will be subject to thorough analysis, includ-
ing mognesium sulphate soundness tosts, and tests made on mortar speci-

mens for compressive strength.

cs Coars?_aggrggate. ~ Marked gravel or crushed stone of
required sizes will be used as conrsce aggregate. It will consist of
hard, tough¥end durable particlos free from adherent coating and will
be frec from vegetoble matter., Only o smell amount of soft friable,
thin or clongated particles will be cllowod. The aggregote will be
subject to accelerated freczing and thewing tests and to thorough
onalysis, including mognesium sulphate tests for soundness.

d. Weter, = Tho amount of wator used per bag of coment
for coch bateh of concrcte will be predetermined; in general, it will
be the minimum amount necessary to produce & plastic mixture of the
strength spocified. Slump tests will be required in sccordance with
the specificoations.

%3. Field Control.

O.a Storage. « The concrete components will be stored in
8. thoroughly dry, weather-tight and properly ventilated building. The
fine and coarsc aggregates will be storcd in such o manner that! inolu-

sion of foreign material will be svoildoed.



be Mixing, n The oxact proporitions of all materials in
the conerete will bo predetormined. The mixing will be done in approved
mechanical mixers of a rotating type, and there will be adequate facil-
ities for accurate messurement and control of each of the materials used
in the conereto. HEixing will be done in batches of sizes as directed
ond somples will be teken for slump tests and for compressive strength
tests., Inspectors will at oll times supcervise snd inspeet the mixing
procedurac.

¢+ Placing., -~ Conerete will be placed bofore the initial
set hns oceurrecd. Forms will be cloan, olled, rigidly braced and of
ample strength. Concretoe poured directly agoinst the ground will be
placod on clecan damp surfaces. Meghanical vibrators will be used and
forking or hand spading will be applied adjocent to forms on exposed
surfocoes to insure smooth, cven surfaces. The location of wvertical
and horizontal construction joints as well as contraction and expansion
Joints, and the location of upper wabter stops aroe indicnted on the
drowings. The locations of construction Joints arc tentative and may
be changed to sult conditions in the field, Boefore placing concrebo,
al; reinforecing steel will be inspectod and pouring of the concrete
will be supervised and dircecied by Government inspectors. Adequate
precamtions will be taken if concrete is to be plﬁccd in cold or hot
weather,

Ce STRUC TURAYL, STEEIL CONSTRUCTION, =

l. Superstructure framcwork. = The superstructurce fromework
P P

consists of bemms and columns which will form. . o skeleton frame for the

exterior wolls and roof, and will provide & runway for the hand operated
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crane, The columns Will“%ei%ecurcly anchored to the substructure concrete
wells and will bgiponﬂéééedlto the roof beoms with web connection angles
and wind brqcinghégzﬁecgicﬁé;ﬂ The crone rails will be fasbensd to the
erane runwoay beaﬁé with bent heook belts. Crane stops at each end of the

runway will prevent the traveling crome from rumning into the end wnlls.

2. Wollwmys and stairways. - The stairway treads in the pump

room will be supported on structural steel channels anchored to the
suction chomber reof ond on steel beams anchored 4o the engine room floor
beoms, Wrought iron pipe reilings are to be fastened te the top flanges
of the stoirwny chonnols,

5. [Irash rocks. -~ The trash racks are made up of structural
chennel fremes which support 4" x 5/8" grating bars. The bars for the
gravity flow intake are spaced }'' in the clear while those for the suction
intake are spaced 3-1/8" in the clear. fThe racks are welded throughout,

liy Removeble floor plates, ~ Access for the crene to pump room

will be obtained by removing checkered floor plates which cover the open=
ing in the engine room floor. The removeble covers consist of 3/8-inch
checkered plates welded to the 2«1/2" flenges of 3" x 2-1/2" angles. The
ends are supported on angle frames anchored into the floor concrete. The
opening in the floor .is covered with 3 « &' x 2!'=3" sectionse Lifting
handles are provided in the plates for easy removal.

5. Miscellancous angles and frames. = Miscellaneous structural

steel such as door frames, angles, grilles, cbe., will be erected and
plaeced as indicated on the drawings and at such time as required.
D. ACCESS ROAD. - An accéss road will be provided for the pumping

Py o ve—— A —

stations This road will have a bltupinous surfacing.
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IX. SUIBIARY OF COST.



IX, SUMNMARY OF COST.

o
The total construction cost of the Bertha Avenue Pumping Stetion and
mechanical equipment has been estimeted to be $56,200, including 15 per-

cent for engineering and 10 percent for contingencies.

This amount has been distributed as follows:

(1) Pumping Station. -

a. Concrete features $12,500

be Supersitructure 7,000

c. Misecellaneous _ 5,800
$25,300

(2) Mechanicel equipment 30,900
Total $56,200

{1) a. The concrete festures included under the pumping station
Ttem (1) a. consist of intake structures, building foundation to end in-
cluding opereting floor structural slab, suction intake and gravity con-
dult.

(1) b. The superstructure consists of the complete building
ahove the operatiﬁg floor.‘

(1) e Miscellaneous items are common excavation and backfill,
miscellaneous iron and steel, trash racks, remp, and other items not in-
cluded in (1) a. and (1) b.

(2) The mechanical equipment consists of pumps, gesoline en-
gines, gear units, crane, check valves, valves and piping, sivice gate

system, and miscellaneous items,.
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BERTHA AVENUE PUMPING STATTON

APPENDIX "aAM

STRUCTURAL DHSIGN

As  SPECIFICATIONS FOR STRUCTURAL DESIGN.

1. General, - The structural design of the Bertha Avenue
pumping station has been execubed in general in accordance with standard
practice. The specifications which follow cover the conditions affect-
ing the design of the reinforced concrete and structural steel.

2. Unit weights. - The following unit weights for material

were assumed in the design of the structure:

Water 62454 per cubic foot
Dry earth 100 # par cubic foot
Saturated earth 125 4 per cubic foot
Conerete 150 # per cubic foot

3. Farth pressures. - For computing earth pressure caused

by dry earth Rankine's formule was used. For saturated soils an
squivalent liquid pressure of 80 pounds per sguare foot per foob of
depth was assumed.

Le structural steels - The design of structural steel was

carried out in accordance with the stnndard specifiecntions for Steel
Construction for Buildings of the American Institute of Steel Construe-
tione.

5« Reinforced concrete. - In general, all reinforced con-

creto was designod in accordance with the "Joint Committec on Standard

Specifications for Conerete and Reinforcod Concrete" igsued in Janu-

ary 1937.



a. Allowable working stress. « The allowable working

—

stress in concrete used in the design of the pump house structure and
conduits is based on & compressive strength of 3,000 pounds per square
ineh in 28 days.

be  Flexuro (fc)e - Lbse per sg. ine

Extrame fibro stress in compression 800
Extreme fibre stress in compressiou

adjacent to supports of continuwous or fixed beams or

rigld fTYOMES o o o o & v 4 5 ¢ = 6 ¢ o s+ 4 4 e v oo 900

g+ Shear (v)e -
Beams with no weﬁ reinforcament and

without specinl anchorfgoe « o o « s o o o o o s ¢ o @ 60
Boams with no web reinforcament but

with special anchorage of longitudinal steel » .‘. .. 90
Beams with properly designed web re-

inforeement but without special anchorage of longitudinal

SEOCLae e ¢ o ¢ o » @ & 2 2 % ¢ o 5 8 & s 0 2 v s e o 180
Beams with properly designed web re-

inforcoment and with speeial anchorage of loangitudinal

SECCLe o 4 4 5 s 4 s 6 v s s v s s b e s e st s 270
Footings where longitudinel bars

Nave no spocial OnChOYEESs + « o o o o o o o o 0 o o o 60
Footings where longitudinal bars

have speci&lanchor&go..a--....;.o.. . s 90



de Bond (uv)e - Lbs. por sq.in.

In beams, slobs, and ono way footings 100
Where special anchorage is providoed. 200
The above stresses arce for deformod barse

se  Booring (£ ). =

Where o concrote momber hos an aroes
at least twice the area in DOLYING e o o o o o o o s o & 500

£+ Axial compression {fg)e =

Columns with lateral ties « ¢ o o« o o L50

ge Stoel stresses. =

Tension.....-..........18000

Web reinforcemont "+ e 8 & b " 8+ 16000

he Protective concroty coveringe -

Pype of mambors Minimum cover in inches
TRLOTIOr S18D8 o o o o 5 s s 2 5 o s ¢ s 0 a2 s a0 e e s 1-1/2
Tberior HedmsS o o + s o v s s 8 s+ 2+ %+ o+ 3 o8 4 s s » 2
Mombors poured directly agdinst tho ground + « o o o o Ly
Mcmbers cxposced to ecarth or wmbtor but poured against forms %

Por sccondary steel, such as tomperoture md spacer stoel, tho
above minimum cover may be decroeascd by tho dismetor of thoe tomporaturc
or spocar stocl rods.

Be  BASIC ASSUMPTIONS FOR DESIGN. ~

1. Roof slabe. ~ The roof slab is of reinforced concrotcs
It is designed to carry the full dead locd plus a live lood of LO# por
square foot of mmof surface.

2 Roof beamse. = The roof beams arc of structural steel



enet.sed in conerete fireproofing. They arve designed to carry the full
dend load, plus the full live lood of L0 per square foot of roof sur-
fecoe In oddition to taking wp the roof lozd, those beams, togother
with the colwmns to which they are connoccted, form portal frames which
take up wind loud and cranc thrusts on the building.. Tho ond comugetlons
arc designed to toke up all such horizontal locdse
Be Columns. - o Structural steol columns in the walls

of the suporstructure toke up the dirsct roof loands as well os all wind
loads on the superstructurc. In addition, the columns in tho side walls
carry orano brackebts which support the crane runway. These columns are
designed to ecarry full live and dead load from the roof; dead load, live
load und impact effect from the troveling erane; bonding due to eccen-
trically appliod loads, and bending duwe to wind load on the building.
No point of inflection was considered in the column designed, & pine
ended condition ot tho base being assumcd.

be Columns othor than the crone columns in the building
dosigned for full desd lond and live lond from roof, plus wind load on
tho building.

¢s  Allownblc stress in coluwmns figured from formuls.

18000 With a moximum allowabls stress of 15,000# por
P/ = T %10 S
80050 sgquare inch for dead iond plus live load, and o

maximum alloweble stross of 20,0004 por sguarc inch for combined doud
load, live load ond wind iood; l/f limitoed not to cxeced 120 loads aro
the estimated dead lond plus 2 wiform load of 3004 per square foote

d.  For the floor beams, the d esign loads are the csti=

matod dend loads, tho actual machinery loads, o conercte base slab load

-l -



under the gasoline engine and right sngle gowr units, and a uniform
lond of 2004 per square foot on the unoccupied portion of the floor
slabs which contribute loads to the bemms under consideration. For the
machinery loads, an impact factor of 100 percent has boen oddede

h; Pump room, suction chomber and discharge conduit wnlk

and slabss = 2+ - The stotion is located behind the flood protection
dikcs The walls are of reinforced concrete to Rlovation 63%.83 and of
brick and steel construetion from thereon up.

be In designing the pump room, suction chamboer and
discharge conduit walk and slabs, the asswaption was mede that the whole
tronsvorsc scetion acted as o continuous frame hinged at the connections
of tho pump room walk with the engine room floor slab.

Ce The continuous frame was investigated for twoe con=
ditions of loading: (1) scturated earth sgainst the oubside walls
and no water in eithor the suction chumber or the discharge conduit;
(2) saburnted enrth against the outside walls and maximum wstor pressure
in both tho suction chamber and the dischorge conduit. For moximum
water prossure in the suction chambor, the reservoir wnbor surfocc ot
the north ond of the building was assumed 0 be at an clovation of
56.0t, For maximum wator pressurc in tho discharge conduit, the river
surface was assuncd to be at an clovation of 7247te Tho loading on the
base slab wis taken as the distributed load of tho building loss the
welght of the base slab.

5. Gr&vity\disch&rg@ conduit. - The discharge conduit is

attachod to and runs the full length of the enst wall of the station.

The conduit has an internal cross-scebion of 5 fect wide by T«5' high.



At the south wall of the station, the conduit passes into o 10-foot
transition scetion which connects with the two existing 36" cast iron
pipes.

During low rivor stagus, the flow will run by gravity through the
conduits In times of high wator, the flow will bo diverted to tho suc-
tion chumbor and pumped through the conduit. At these times, the con=
duit will beecome & pressurce conduit, the maximum heoad smounting to about
30 fect.

4s Trash rocks and raking platform. ~ There ars two trash

recks at this station; onc loeated ot the grovity flow conduib intake,
the other locafcd at the suction chomber intake. The rack ot tho
gravity flow conduit intoke consists of two scetions (3'3" x 16t4M)
supported by two 8=inch I-beoms anchored into the oonduit side wallss
The rack ot the suction chawber intake consists of one scotion (Lt16"

x 13'2") hingod 12.5 foot above tho bottom of the chambor and revolves
on a 6~inch diameter pipe which cets as & pin or trunnion. This rack
is held in o horizontal position sgainst the roking platform by cuble
wound on a winch loeunted on the roking platform. Cast iron booarings
in the chamber side walls provide support for the pipe trumnion. Coast
iron stops anchored into tho flow slab hold the rack in elignment when
it is in position for screoeninge.

The trosh racks are mde of gtructural chouncel frome which sup-
ports L x 3/8-inch round cdge grating barss. Tho bars are spo.cod %-1/8
inches ond 3~5/8 inches in the clear in the suetion ohambor and gravity
flow racks rospectively. The racks arce welded throughouts

The trash racks are designed on the assuzption of stoppage of 50



percent of flow with the watoer rising above the top of the trash racks.

7. Stairwoys and ladderss = in open groting stoel stairwey

leads from tho pump room floor to the .ngine room floors A steel
ladder is provided on tho outside of the building for access to the roof
of the building.

‘g Stendy beamse = The steody beams consist of two chomnels

cach, their flonges comncetod with lattics bars and boatton platose The
pump shafts will pass through an oponing betwoen the middle botton
plates and will be supported sidewisce by bouarings boltod to the top
batten plates. The stoady beams will be bolted to the side walls with
four 7/8-inch anchor bolts ot cach cnde To obtain o Pirm bearing
against the walls, tho conneebion angles ond bearing plate at one end
of the beam will be shippod to the site loosc with holes punched in
the angless Motching holes in cach stowdy beoum will be drilled in the
field aftor each bemm has been firmly shimmed against thoe walls. Tho
stondy beoams arc desipgned to take a side thrust of 1,000 pounds applicd
at the shaft bearinge

Ce  COMPUTATIONS.
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